Background: Stones in the urinary system are common in our country. This study was done to assess the composition of the urinary stones in eastern part of India. Materials and Methods: A prospective study was done over a period of thirty months. A total of 90 stones were analyzed in this time period by using X-ray diffraction crystallography. Results: Of the 90 stones analyzed, 77 were renal stones, 12 were ureteric stones and one was a bladder stone. Six stones (all renal) did not have properties to be represented by X-ray diffraction crystallography. The overall prevalence of the oxalate containing stones was 85.7% with calcium oxalate monohydrate (COM) being the major constituent. Calcium oxalate dihydrate (COD) was the next most common constituent. Struvite stones constituted 9.5% of the stones analyzed. Pure calcium phosphate stones were found in 4.7% of the cases. Conclusion: Our study reveals that the stone composition in the eastern part of India is different from that in other parts of the country. We have a comparatively lower prevalence of oxalate stones while a higher prevalence of phosphate and struvite stones.
INTRODUCTION
Urinary stones have afflicted humankind since antiquity. The overall prevalence of urinary tract stone disease is estimated to be between 2% and 10%. [1] [2] [3] Urolithiasis is an entity which has high morbidity and socio-economic impact. The advent of extra corporeal
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India is the second most populous country in the world. The incidence of stone disease in various parts of the country logically varies due to the differences in climate, dietary habits, quality of ground water etc. We, in this study, utilized X-ray diffraction crystallography to assess the composition of stones in West Bengal. We also compared our results with other major studies to assess whether the stone composition is any different in this belt.
MATERIALS AND METHODS
This was a prospective observational study. Ethical clearance was obtained. The study period was from September 2008 to March 2011. All the patients who were admitted in the Department of Urology at the Calcutta National Medical College with a diagnosis of a stone in the urinary system and those who consented for the study were included in the study. As children (less than 14 years, as per our protocol) can have a different stone composition, they were not included in the study. All the patients underwent thorough clinical examinations, routine hematological and biochemical investigations, urine examination including culture and sensitivity. The patients who had any abnormality in the above mentioned examinations or did not give their consent or had a personal or family history of recurrent stone formation or any intervention done previously for stone disease in the past were excluded from the study. The treatment offered was decided by a single clinician depending upon the site of the stone and the size of the stone.
Stones were collected after the following interventions: Open operations (n = 6), extra corporeal shock wave lithotripsy (ESWL) (n = 15) and percutaneous nephrolithotomy (n = 69). A total of 90 stones were analyzed in this time period. The actual number of patients treated by ESWL was quiet high but only those patients who could retrieve a stone from their urine after the procedure could be included in the study. Only one stone was taken from one patient. X-ray diffraction crystallography was used to assess the stone composition.
X-ray diffraction crystallography is a technique in which X-rays are used, which undergo diffraction when subjected to closely spaced atoms in a crystal. The patterns produced by this are then analyzed to reveal the nature of the crystal lattice. This technique has been widely used in determining the structure of DNA, proteins etc. It has also been used in analyzing the composition of urinary tract calculi. Various techniques have been used for analysis of stones, which include chemical analysis, polarization microscopy, infra-red spectroscopy, thermo-gravimetry, scanning electron microscopy etc. It has been found that X-ray diffraction crystallography and infra red spectroscopy are the most reliable methods for stone analysis. The advantage of X-ray diffraction crystallography is that it is less labor intensive and more reliable as compared to infra red spectroscopy. The disadvantages are high cost, inability to analyze amorphous substances and lack of availability. [9] 
RESULTS
A total of 90 stones were analyzed. The mean age of the patients was 38 years (range 22 to 65 years). There were 51 males and 39 females. The mean age of males was 37.5 years while that of females was 38.7 years. All the patients were from West Bengal. Of the stones analyzed, 77 were renal stones, 12 were ureteric stones and one was a bladder stone. Six stones (all renal) did not have properties to be represented by X-ray diffraction crystallography and hence, could not be analyzed. The overall patterns of stone composition observed in the study are summarized in Table 1 . The patterns of different stones on X-ray diffraction crystallography have been shown in the Figures 1-6 .
Out of the 71 renal stones that could be analyzed, 39 were composed of pure calcium oxalate monohydrate (COM), 12 were pure calcium oxalate dihydrate (COD) stones, four had COM>>COD, four were mixed stones (varying ratios of COM, COD and calcium carbonate), four had calcium phosphate while eight were composed of magnesium ammonium phosphate hexahydrate (MAP). Of the 12 ureteric stones, eight were pure calcium oxalate monohydrate (COM) stones and four were COM>>COD stones. The bladder stone was composed of COM. In our study there were eight staghorn stones. Of these stones, six stones were composed of COM and COD, one had MAP while one had properties which could not be represented by X-ray diffraction crystallography. There were no uric acid stones or cystine stones. 
DISCUSSION
Assessment of stone composition is an important aspect in providing a holistic treatment to the patients. It can provide an insight into the reason of the stone formation thus allowing the physician to intervene in order to prevent recurrence. The stone composition can also be an important factor in deciding the modality of the treatment offered to the patients. [7, 8] The stone compositions vary in different populations and are dependent on various factors like geographic location, environmental conditions, dietary patterns, socioeconomic status, water quality etc. The stone composition in our country is different from the rest of the world. In the Western literature, the overall prevalence of oxalate stones (COM or COD) has been variously quoted to be between 30 and 66%. [10] [11] [12] [13] The analysis of Indian literature suggests that the prevalence of oxalate stones is much higher as compared to the West, about 90-97% as per the various studies. Most of these studies have been performed in the Northern population. [7, [14] [15] [16] [17] [18] Ahlawat et al. reported that 97% of the stones in their study population had oxalate of which 90% had COM and 4.6% had COD as the major constituent while 5.5% were mixture of COM and COD. [14] Ansari et al. reported that 93.04% of their study group had oxalate calculi out of which 80% had COM, 20% had COD. [15] In our study, the overall prevalence of the oxalate containing stones was 85.7%. COM was the predominant constituent in our study population. Pure COM stones were present in 57.1%. COD was the next commonest constituent. Pure COD stones were present in 14.3%. Thus, the prevalence of oxalate stones in our study shows a striking contrast as compared to those in the Northern population. Struvite stones constituted 9.5% of the stones. Four pure calcium phosphate stones were found. This too is significantly different from the contemporary Indian literature, which reveals a low prevalence of both the varieties of stones in the northern population. [7, 14, 15] On the other hand, a study done in Manipur (a state in the eastern part of the country) found high prevalence of phosphate stones in their study group. This may indicate that the eastern belt of the country is more prone to have phosphate calculi. [19] In our study, majority of the staghorn calculi were made of oxalate instead of struvite which is more common in the western literature. This pattern has also been observed in other Indian studies and implies that any calculi may become a staghorn if it continues to grow. [15] It may also be of interest to note that MAP was present in seven stones that did not have a staghorn configuration.
Our study is not free of limitations. Firstly, the number of patients in our study is small and a larger study may be necessary to get the true picture of the stone composition in this belt. We did not stratify our results on the basis of the body mass index, residence of the patient, the occupation of the patient, dietary habits, socio-economic status, etc., which can have implications upon the stone composition. [20] Another issue is that this study was done in a hospital setting. Hospital attendance depends upon various factors and is prone to "Berksonian bias" and it may not be reflective of the true nature of stone composition in the population. [21] 
CONCLUSION
Our study highlights the difference in the stone composition in Eastern India as compared to the northern parts of the country. We have a comparatively lower prevalence of oxalate stones while a higher prevalence of phosphate and struvite stones. One should keep in mid these regional variations in stone compositions while deciding the treatment modality for the patients.
